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(54) DISK UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To perform a highly 
accurate head positioning control by stabilizing a 
generated displacement of a head supporting 
mechanism with a PZT actuator with respect to the fixed 
input voltage. 

SOLUTION: Because the displacement of the head 
supporting mechanism with a PZT actuator gradually 
decreases initially and stabilizes after that when the 
mechanism is repeatedly operated, the supporting 
mechanism is repeatedly operated until the generated 
displacement with respect to the fixed input voltage 
stabilizes, and the state where the displacement 
occurrence with respect to the fixed input voltage 
stabilizes is used for the head positioning control. 




4 :i3 t'j;F' 



LEGAL STATUS 



http://wwwl9ipdLjpo.gojp/PAl/result/detail/main/wAAA^ 6/24/2004 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9apdljpo.gojp/PAl/result/detail/maiii^wAAAJ2a 6/24/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent 0££ice Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer; So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The head support device characterized by using the piezoelectric device of the stabihzation 
stage after initial degradation for head point-to-point control in a head support device with the head 
positioning device using a piezoelectric device. 

[Claim 2] The head assembly object using a head support device according to claim 1. 
[Claim 3] The disk unit using a head assembly object according to claim 2. 
[Claim 4] The information recording device using a disk unit according to claim 3. 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.., 6/24/2004 



Page 1 of 2 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with disk units, such as a magnetic disk drive used 
for the outboard recorder and home electronics of a computer, the information recording device using it, 
the head assembly that is the component, and a head support device. 
[0002] 

[Description of the Prior Art] The piezoelectric device for head point-to-point control was prepared in 
the head support device. 

[0003] 

[Problem(s) to be Solved by the Invention] The piezoelectric device for head point to point control is 
used as an actuator, and generating displacement will become small if repeat actuation is carried out. 
[0004] 

[Means for Solving the Problem] the above-mentioned generating ~ if degradation of a variation rate 

exceeds a certain count of a repeat ~ degradation — stopping ~ generating — since a variation rate is 
stabilized, an electrostrictive actuator is used for head point-to-point control in the condition. 
[0005] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained taking the case of 
a magnetic disk drive. 

[0006] The perspective view of the head assembly object for magnetic disks by which the magnetic disk 
drive which drawing 1 shows one example of this invention, and drawing 2 are used for the magnetic 
disk drive of drawing 1 , and drawing 3 are the displacement properties at the time of the repetition drive 
of a head support device used for the head assembly of drawing 2 , 

[0007] The head assembly consists of a head support device 1 and a slider 4. The head support device 1 
has one pair of PZT actuators 2. Minute positioning of a slider 4 is possible for this head support device 
1 by making PZT actuator 2a and 2b expand and contract by turns by driver voltage, making the root of 
a beam 3 generate a minute angular displacement, and changing that angular displacement into the 
variation rate in slider 4 location by the beam 3. if the electrical potential difference is repeatedly 
impressed to the PZT actuator 2 of the head support device 1 — a repeat coimt — responding — 
generating ~ a variation rate becomes small and maintains a certain fixed variation rate after that, fixed 
input voltage — receiving — generating — if variation rates differ, the point-to-point control system of a 
magnetic disk drive will become complicated, or positioning accuracy will worsen, for example, 
generating of the head support device 1 as opposed to unit applied voltage to the inside of magnetic disk 
drive movable — the monitor of the variation rate (gain) is carried out, and the need of applying 
compensation according to change of gain occurs. What is necessary is just to use the head support 
device 1 for the head point-to-point control of a magnetic disk drive in the range of the stable zone 6 
which went through the initial degradation field 5, in order to prevent this, generating of the head 
support device 1 over input voltage fixed in a stable zone 6 — since a variation rate is fixed, the trouble 
that the point-to-point control system of a magnetic disk drive becomes complicated, or positioning 
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accuracy worsens is not generated. 

[0008] in addition, generating of the head support device 1 as opposed to [ even if it uses for head point- 
to-point control the PZT actuator 2 which heat-treated baking etc. instead of first stage repeat actuation 
(running in) ] fixed input voltage - the variation rate is fixed and has the same effectiveness. 
[0009] Other examples of this invention are explained for the magnetic disk drive of the same 
configuration as the 1st example. In drawing 3 , the head support device 1 in which the amount of initial 
degradation gain does not have a positioning servo top problem is used for the head point-to-point 
control of a magnetic disk drive. For example, if the initial degradation gain of the head support device 1 
is less than 5% when performing head point-to-point control by the head point-to-point control system 
which attains sufficient positioning engine performance, even if there is 5% of gain fluctuation of the 
head support device 1, the head support device 1, the running in of the PZT actuator 2, and heat 
treatment will become unnecessary. 

[0010] Although the PZT actuator 2 was making PZT actuator 2a, 2b, and a pair in these examples "I. 
NANIWA, S.NAKAMURA, and S. SAEGUSA KSATO : Technical Digest of the 12th IEEE Int. 
Conference on MEMS January 17-21, 1999, Orlando, and Florida USA (1999) it is represented by 
pp.49-52." publication ~ The head support device 1 using the PZT actuator of one apparatus which 
generates an angular displacement to input voltage, "Y. Soeno, S.Ichikawa, T. Tsuna, Y. Sato and LSato 
Are represented by : lEEETrans. Magn., 35-2, and 983-987 (1999)" pubUcation. There is same 
effectiveness also in the actuator for slider drive mold head point to point control. 
[001 1] Moreover, also in disk units, such as an optical disk unit which carried IC, optical-magnetic disc 
equipment, and probe memory, the same effectiveness is not only in a magnetic disk drive but in a head 
support device. 

[0012] Furthermore, it is effective in recording devices for information appliances, such as disk array 
systems, such as a large capacity RAID system, and a set top box, etc. being realizable by using the disk 
unit of these large capacity. 
[0013] 

[Effect of the Invention] By using the head support device in which a fixed variation rate is generated to 

fixed input voltage, a head can be positioned with a sufficient precision and a large capacity disk unit 
can be realized. Furthermore, the large capacity information recording device using the disk unit is 
realizable. 



[Translation done.] 
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